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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 15-26 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Objections 

2. Claims 29 to 30 are objected to because of the following informalities: claims 29 
and 30 are written as a preamble with no body (proper indentation is required). 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 29 and 30 are rejected under 35 U.S.C. 112, second paragraph, as failing 
to set forth the subject matter which applicant(s) regard as their invention. 

Claims 29 and 30 are written as a preamble with no body (proper indentation is 
required). Note: preambles are not normally give patentable weight. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1,4,5,9-11,15,21, 24-26 and 28-30 are rejected under 35 U.S.C. 

103(a) as being unpatentable over McNeil; Michael et al. (US 5995305 A, hereafter 

referred to as McNeil) in view of Makansi; Tarek et al. (US 4804959 A, hereafter 

referred to as Makansi). 

35 U.S.C. 103(a) rejection of claims 1 and 28. 

McNeil teaches a digital data channel which stores input data to a data storage medium 
and subsequently retrieves output data from the medium made from the input data 
(Figure 6 in McNeil is a digital data channel which stores input data to a data storage 
medium and subsequently retrieves output data from the medium made from the input 
data; Note: The Authoritative Dictionary of IEEE Standards Terms defines channel as a 
path along which signals can be sent; hence a storage medium along with its read, write 
and recovery circuitry is a channel); and a circuit connected to the digital data channel 
which can predict error rate performance in relation to a digital configuration for both the 
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input data and output data (col. 12, lines 65-67 in McNeil teaches a run length limited 
code digital configuration and col. 14, lines 18-32 in McNeil teaches that Soft Error Rate 
Comparator Circuit 108 in Figure 6 for predicting error rate performance in relation to 
the RRL digital encoded configuration for both the input data and output data for 
adaptively controlling storage and retrieval of data from the digital storage medium). 
However McNeil does not explicitly teach the specific use of characterizing the input 
and output data in at least two alternative digital configurations. 
Makansi, in an analogous art, teaches use of characterizing the input and output data in 
at least two alternative digital configurations (the Abstract and Figure 1 of Makansi 
teaches separate encoders and decoders for characterizing the input and output data in 
at least two alternative run length limited RLL digital code configurations). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify McNeil with the teachings of Makansi by including use of 
characterizing the input and output data in at least two alternative digital configurations. 
This modification would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, because one of ordinary skill in the art would have recognized 
that use of characterizing the input and output data in at least two alternative digital 
configurations would have increased disk storage capacity by exploiting track length 
differences between outer tracks and inner tracks (col. 2, lines 14-21 in Makansi). 



35 U.S.C. 103(a) rejection of claim 4. 
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Col. 12, lines 65-67 in McNeil teaches a run length limited code digital configuration and 
col. 14, lines 18-32 in McNeil teaches that Soft Error Rate Comparator Circuit for 
predicting error rate performance in relation to the single RRL digital encoded 
configuration for both the input data and output data for adaptively controlling storage 
and retrieval of data from the digital storage medium. 

35 U.S.C. 103(a) rejection of claim 5. 

Makansi teaches the circuit performs run length limited (RLL) encoding upon the input 
data prior to characterizing the input data (Encoders 7a-7c in Figure 1 of Makansi 
perform RLL encoding prior to the Encoder Seelct circuit 8 characterizing encoding 
requirements for input data), and wherein the circuit further inhibits RLL decoding of the 
output data to reflect said RLL encoding (Decoder Select 10 in Figure 1 of Makansi 
substantially inhibits non-selected RLL decoders from being used in future processes to 
reflect said RLL encoding). 

35 U.S.C. 103(a) rejection of claim 9. 

Col. 14, lines 18-32 in McNeil teaches that Soft Error Rate Comparator Circuit 108 in 
Figure 6 for predicting error rate performance by comparing the input sequence and the 
output sequence. 

35 U.S.C. 103(a) rejection of claims 10 and 11. 
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The Abstract and Figure 1 of Makansi teaches separate encoders and decoders for 
characterizing the input and output data in at least two alternative run length limited RLL 
digital code configurations. 

35 U.S.C. 103(a) rejection of claims 15, 29 and 30. 

McNeil teaches using a digital data channel to store input data to a data storage 
medium (Figure 6 in McNeil is a digital data channel which stores input data to a data 
storage medium and subsequently retrieves output data from the medium made from 
the input data; Note: The Authoritative Dictionary of IEEE Standards Terms defines 
channel as a path along which signals can be sent; hence a storage medium along with 
its read, write and recovery circuitry is a channel); subsequently using the digital data 
channel to obtain output data from the medium (data previously written to the disk 
storage in Figure 6 of McNeil is read); arranging the input data into a digital 
configuration (col. 12, lines 65-67 in McNeil teaches a run length limited code digital 
configuration); arranging the output data into the selected digital configuration (data 
read from the disk in Figure 6 of McNeil is arranged into the selected digital 
configuration); and comparing the output data arranged the selected digital 
configuration with the input data arranged in the selected digital configuration to 
determine an error rate performance (col. 14, lines 18-32 in McNeil teaches that Soft 
Error Rate Comparator Circuit 108 in Figure 6 for predicting error rate performance in 
relation to the RRL digital encoded configuration by comparing the input data and output 
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data for adaptively controlling storage and retrieval of data from the digital storage 
medium). 

However McNeil does not explicitly teach the specific use of arranging the input data 
into a selected digital configuration from a plurality of different selectable digital 
configurations . 

Makansi, in an analogous art, teaches use of characterizing the input and output data in 
at least two alternative digital configurations (the Abstract and Figure 1 of Makansi 
teaches separate encoders and decoders for characterizing the input and output data in 
at least two alternative run length limited RLL digital code configurations). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify McNeil with the teachings of Makansi by including use of 
characterizing the input and output data in at least two alternative digital configurations. 
This modification would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, because one of ordinary skill in the art would have recognized 
that use of characterizing the input and output data in at least two alternative digital 
configurations would have increased disk storage capacity by exploiting track length 
differences between outer tracks and inner tracks (col. 2, lines 14-21 in Makansi). 

35 U.S.C. 103(a) rejection of claim 21. 

Makansi teaches the circuit performs run length limited (RLL) encoding upon the input 
data prior to characterizing the input data (Encoders 7a-7c in Figure 1 of Makansi 
perform RLL encoding prior to the Encoder Seelct circuit 8 characterizing encoding 
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requirements for input data), and wherein the circuit further inhibits RLL decoding of the 
output data to reflect said RLL encoding (Decoder Select 10 in Figure 1 of Makansi 
substantially inhibits non-selected RLL decoders from being used in future processes to 
reflect said RLL encoding). 

35 U.S.C. 103(a) rejection of claim 24. 

Col. 12, lines 65-67 in McNeil teaches a run length limited code digital configuration and 
col. 14, lines 18-32 in McNeil teaches that Soft Error Rate Comparator Circuit for 
predicting error rate performance in relation to the single RRL digital encoded 
configuration for both the input data and output data for adaptively controlling storage 
and retrieval of data from the digital storage medium. 

35 U.S.C. 103(a) rejection of claim 25. 

The Abstract and Figure 1 of Makansi teaches separate encoders and decoders for 
characterizing the input and output data in at least two alternative run length limited RLL 
digital code configurations. 

35 U.S.C. 103(a) rejection of claim 26. 

Col. 14, lines 18-32 in McNeil teaches that Soft Error Rate Comparator Circuit 108 in 
Figure 6 for predicting error rate performance by comparing the input sequence and the 
output sequence. 
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5. Claims 2, 3, 12, 18 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over McNeil; Michael et al. (US 5995305 A, hereafter referred to as 
McNeil) and Makansi; Tarek et al. (US 4804959 A, hereafter referred to as Makansi) in 
view of Franaszek, Peter A. (US 3689899 A). 

35 U.S.C. 103(a) rejection of claims 2 and 18. 

McNeil and Makansi substantially teaches the claimed invention described in claims 1 
and 1 5 (as rejected above). 

However McNeil and Makansi do not explicitly teach the specific use of multi-bit 
symbols. 

Franaszek, in an analogous art, teaches use of multi-bit symbols (see Abstract in 
Franaszek; Note: an RLL codeword is a multi-bit symbol). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify McNeil and Makansi with the teachings of Franaszek by 
including use of multi-bit symbols. This modification would have been obvious to one of 
ordinary skill in the art, at the time the invention was made, because one of ordinary skill 
in the art would have recognized that use of multi-bit symbols would have provided a 
desired coding efficiency achieved without unduly complicating the design of the 
encoding and decoding apparatus if the encoded information is handled in the form of 
variable-length symbol words rather than fixed-length symbol words (see col. 1 , lines 
31-37 in Franaszek). 
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35 U.S.C. 103(a) rejection of claims 3 and 19. 

The Abstract in Franaszek teaches variable length multibit codeword symbols. 
35 U.S.C. 103(a) rejection of claim 12. 

Figure 1 B in Franaszek teaches a shift register for arranging variable length codeword 
symbols. Shift register components are state machines. 

6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over McNeil; 
Michael et al. (US 5995305 A, hereafter referred to as McNeil) and Makansi; Tarek et al. 
(US 4804959 A, hereafter referred to as Makansi) in view of Turk; Stephen A. et al. (US 
6505320 B1 , hereafter referred to as Turk). 

35 U.S.C. 103(a) rejection of claim 6. 

McNeil and Makansi substantially teaches the claimed invention described in claims 1 
and 1 5 (as rejected above). 

However McNeil and Makansi do not explicitly teach the specific use of a ECC encoding 
and decoding. 

Turk, in an analogous art, teaches use of a ECC encoding and decoding (see Figure 4 
in Turk). Note: comparing input data with output data detects all errors in the data 
including correctable as well as non-correctable errors. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify McNeil and Makansi with the teachings of Turk by 
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including use of a ECC encoding and decoding. This modification would have been 
obvious to one of ordinary skill in the art, at the time the invention was made, because 
one of ordinary skill in the art would have recognized that use of a ECC encoding and 
decoding would have provided improved data integrity. 

7. Claims 7 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McNeil; Michael et al. (US 5995305 A, hereafter referred to as McNeil) and Makansi; 
Tarek et al. (US 4804959 A, hereafter referred to as Makansi) in view of Reed; David E. 
et al. (US 61 15198 A, hereafter referred to as Reed). 

35 U.S.C. 103(a) rejection of claims 7 and 22. 

McNeil and Makansi substantially teaches the claimed invention described in claim 1 
and 15 (as rejected above). 

However McNeil and Makansi does not explicitly teach the specific use of interleaving. 
Reed, in an analogous art, teaches use of interleaving (see Interleaver 100 in Figure 9A 
of Schachner). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify McNeil and Makansi with the teachings of Reed by 
including use of interleaving. This modification would have been obvious to one of 
ordinary skill in the art, at the time the invention was made, because one of ordinary skill 
in the art would have recognized that use of interleaving would have provided the 
opportunity to effectively decode RLL encoded data. 
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8. Claims 8 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McNeil; Michael et al. (US 5995305 A, hereafter referred to as McNeil) and Makansi; 
Tarek et al. (US 4804959 A, hereafter referred to as Makansi) in view of Schachner; 
Joseph M. et al. (US 6442730 B1, hereafter referred to as Schachner). 

35 U.S.C. 103(a) rejection of claims 8 and 23. 

McNeil and Makansi substantially teaches the claimed invention described in claim 1 
and 15 (as rejected above). In addition, Makansi teaches the circuit performs run length 
limited (RLL) encoding upon the input data prior to characterizing the input data 
(Encoders 7a-7c in Figure 1 of Makansi perform RLL encoding prior to the Encoder 
Seelct circuit 8 characterizing encoding requirements for input data), and wherein the 
circuit further inhibits RLL decoding of the output data to reflect said RLL encoding 
(Decoder Select 10 in Figure 1 of Makansi substantially inhibits non-selected RLL 
decoders from being used in future processes to reflect said RLL encoding). 
However McNeil and Makansi do not explicitly teach the specific use of emulation. 
Schachner, in an analogous art, teaches use of emulation (see Abstract in Schachner). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify McNeil and Makansi with the teachings of Schachner by 
including use of emulation. This modification would have been obvious to one of 
ordinary skill in the art, at the time the invention was made, because one of ordinary skill 
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in the art would have recognized that use of emulation would have provided more 
accurately determine if errors exist in the signal (col. 4, lines 56-62 in Schachner). 

9. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over McNeil; 
Michael et al. (US 5995305 A, hereafter referred to as McNeil), Makansi; Tarek et al. 
(US 4804959 A, hereafter referred to as Makansi) and Franaszek, Peter A. (US 
3689899 A) in view of Lee; Patrick J. (US 6405342 B1). 

35 U.S.C. 103(a) rejection of claim 13. 

McNeil, Makansi and Franaszek substantially teaches the claimed invention described 
in claims 1, 2 and 12 (as rejected above). 

However McNeil, Makansi and Franaszek do not explicitly teach the specific use of 
determining an uncorrectable number of erroneous symbols in each interleave that 
exceed a correctable number of erroneous symbols that can be detected by a first ECC 
encoding methodology. 

Lee, in an analogous art, teaches use of determining an uncorrectable number of 
erroneous symbols in each interleave that exceed a correctable number of erroneous 
symbols that can be detected by a first ECC encoding methodology (col. 9, lines 6-10, 
Lee). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify McNeil, Makansi and Franaszek with the teachings of 
Lee by including use of determining an uncorrectable number of erroneous symbols in 
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each interleave that exceed a correctable number of erroneous symbols that can be 
detected by a first ECC encoding methodology. This modification would have been 
obvious to one of ordinary skill in the art, at the time the invention was made, because 
one of ordinary skill in the art would have recognized that use of determining an 
uncorrectable number of erroneous symbols in each interleave that exceed a 
correctable number of erroneous symbols that can be detected by a first ECC encoding 
methodology would have provided an indicator for retry operations based on 
uncorrectable error level (col. 9, lines 6-28, Lee). 

10. Claim 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McNeil; Michael et al. (US 5995305 A, hereafter referred to as McNeil) and Makansi; 
Tarek et al. (US 4804959 A, hereafter referred to as Makansi) in view of Shikakura; 
Akihiro (US 5687182 A). 

35 U.S.C. 102(b) rejection of claim 16. 

McNeil and Makansi substantially teaches the claimed invention described in claims 15 
and 15 (as rejected above). 

However McNeil and Makansi do not explicitly teach the specific use of a ECC encoding 
and decoding. 

Shikakura, in an analogous art, teaches use of. a ECC encoding and decoding (see 
Figure 1 in Shikakura). Note: comparing input data with output data detects all errors in 
the data including correctable as well as non-correctable errors. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify McNeil and Makansi with the teachings of Shikakura by 
including use of a ECC encoding and decoding. This modification would have been 
obvious to one of ordinary skill in the art, at the time the invention was made, because 
one of ordinary skill in the art would have recognized that use of a ECC encoding and 
decoding would have provided improved data integrity. 

35 U.S.C. 102(b) rejection of claim 17. 

Col. 3, lines 1 1-29 in Shikakura teaches that syndromes are generated and used to 
count the number of errors within a predetermined time duration; Note: error rate is 
defined as the number of errors within a predetermined time duration; Note also: that a 
syndrome for an error correction code is 0, if the output data is equal to the original 
input data after encoding and prior to being passed through the storage medium, and is 
non-zero, if the output data is not equal to the input data; hence a syndrome is 
substantially a comparison result indicating that the output data matches the input data 
when the syndrome is zero and indicating that the output data does not match the input 
data when the syndrome is not zero. Note: syndromes are used to generate error 
locations and magnitudes for the number of errors found. 

Note: comparing input data with output data detects all errors in the data including 
correctable as well as non-correctable errors. 
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1 1 . Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over McNeil; 
Michael et al. (US 5995305 A, hereafter referred to as McNeil) and Makansi; Tarek et al. 
(US 4804959 A, hereafter referred to as Makansi) in view of Franaszek, Peter A. (US 
3689899 A) in view of Blaum; Miguel M. et al. (US 5068858 A, hereafter referred to as 
Blaum). 

35 U.S.C. 103(a) rejection of claim 20. 

McNeil, Makansi and Franaszek substantially teaches the claimed invention described 
in claims 15, 18 and 19 (as rejected above). 

However McNeil, Makansi and Franaszek do not explicitly teach the specific use of 
using a second error correction code (ECC) encoding methodology. 
Blaum, in an analogous art, teaches use of using a second error correction code (ECC) 
encoding methodology (see Abstract in Blaum, Note; an ECC code with a reduced 
number of redundant bits is a second error correction code). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify McNeil, Makansi and Franaszek with the teachings of 
Blaum by including use of using a second error correction code (ECC) encoding 
methodology. This modification would have been obvious to one of ordinary skill in the 
art, at the time the invention was made, because one of ordinary skill in the art would 
have recognized that use of using a second error correction code (ECC) encoding 
methodology would have provided increased correction capability periodically when 
capability decreases (see Abstract in Blaum). 
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Conclusion 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph D. Torres whose telephone number is (571 ) 
272-3829. The examiner can normally be reached on M-F 8-5. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (571) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 



Center (EBC) at 866-21 




Joseph D. Torres, PhD 

rimary Examiner 
Art Unit 2133 



